In order to study the logic foundation of fuzzy reasoning and the construction of the sets D(Γ ) , this paper first put forth a definition of generalized root of theoretic in Lukasiewicz propositional fuzzy logic system, Gödel propositional fuzzy logic system, product propositional fuzzy logic system,and the R0-propositional fuzzy logic system. Then it goes on to prove that D(Γ ) is completely determined by its generalized root whenever theory Γ has a generalized root, thereafter it puts forward the construction of D(Γ ). Finally, it argues that every finite theory Γ has a generalized root, which can be expressed in some specific form, and that there does exist certain relationship between different theory Γ .
Introduction
Fuzzy logic is the theoretical foundation of fuzzy control. With fuzzy control being widely applied and different kinds of fuzzy reasoning being put forward, more and more attention has been drawn to the logic foundation of fuzzy control. One of the main deduction rules in propositional logic systems is modus ponens (MP,for short) with the form as follows from A → B and A infer B. · · · · · · · · · · · · · · · · · · · · · (1)
In common sense reasoning, if A implies B and we know a statement A * which is close to A is true, then A * implies certain statement B * which is close to B, i.e., we have the following deduction form (briefly, GMP) from A → B and A * extract B * . · · · · · · · · · · · · · · · · · · (2) the deductive form (2) is much more general and useful than the deduction form (1) because there is a certain leeway between A * and A so a lot of different statement A * s are permitted in (2) and make it meaningful.
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More generally, consider the following inference model (briefly,CGMP):
from A i → B and A * i i = 1, 2, · · · , n extract B * . · · · · · · · · · · · · (3) where the major premises A i → B, i = 1, · · · , n, and the minor premise A * i , i = 1, · · · , n, are given and the conclusion B * is to be collectively determined by the pairs {A i → B, A * i }, i = 1, · · · , n. Zaden first solved the probled of GMP in 1973 by applying the composition Rule of Inference (CRI) and the conclusion of GMP is as follows: 
Form the syntax point of view, the Triple I method of GMP and CGMP in classical propositional logic is to solve the generalized root of theories. In order to study Fuzzy reasoning's form and Fuzzy reasoning's logic foundation in Lukasiewicz propositional logic system, Gödel propositional logic system, product propositional logic system and the R 0 -propositional logic system, the concept of generalized root of theorem is proposed and the corresponding property is discussed.
In addition, to establish some logic system, or to meet the need of reasoning, we often choose a subset Γ of well-formed formulas, which can reflect some essential properties, as the axioms of the logic system, and therefore we can deduce the so-called Γ -conclusions through some reasonable inference rules [1, 2, 11] . Then there arises the question: What's the essential difference between the sets D(Γ ) of all conclusions of two different theories Γ ? Based on the generalized deduction theorem and completeness theorems, the present paper discusses the generalized roots of theories and the relationship between the sets D(Γ ) of two different theories in Lukasiewicz propositional fuzzy logic system, Gödel propositional fuzzy logic system, product propositional fuzzy logic system and the R 0 -propositional fuzzy logic system. It then proves that if a theory Γ has root, D(Γ ) is completely determined by the root, and that every finite theory has a generalized root and the construction of such generalized roots can also be established. Finally the sufficient and necessary conditions for D(Γ ) being equal or included are obtained.
Preliminaries
2.1 Logic Systems: Luk, Göd, Π and L * It is well known that different implication operators and Valuation lattices determine different logic systems(see [1] ). Here are two kinds of valuation lattices
